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Abstract
Background:  Operative  procedures  and  anti-tuberculosis  combinations  are  controversial  for
tuberculous  spondylitis  (TS)  management  in  cases  with  risk  of  deformity,  fragments,  instability,
and neurological  disorders.
Purpose:  To  assess  the  effectiveness  of  a  combination  of  anti-tuberculosis  and  pedicle  screw
sublaminary  wiring  (PSSW)  for  treating  TS.
Method:  This  study  was  a  cohort  study  with  a  pre-test/post-test  control  design.  This  study  was
conducted  at  the  Dr.  Zainoel  Abidin  Hospital  (Banda  Aceh)  from  March  2005  to  March  2007.  Samp-
ling technique  was  judgement  sampling.  Neurological  data  deﬁcit  (Frankel  classiﬁcation)  was
analyzed before  and  after  treatment  using  the  Spearman  test.  Kyphosis  angles  were  analyzed
before and  after  treatment  using  the  regression  correlation  test.
Results:  A  total  of  18  patients  (61.1%  male  and  38.9%  female)  participated  in  this  study.  The
spinal column  involved  in  this  study  was  55.6%  thoracic,  27.8%  thoraco-lumbar,  and  16.7%  lum-
bar. Neurological  status  before  the  treatment  was  11.1%  Frankel  C,  72.2%  Frankel,  D,  and  16.7%
Frankel E.  Neurological  status  after  the  treatment  was  5.55%  Frankel  C  and  94.4%  Frankel  E.
It showed  that  there  was  no  signiﬁcant  association  between  a  combination  of  anti-tuberculosis
and PSSW  for  neurological  deﬁcit  improvement  (P  =  0.212).  The  mean  angle  of  kyphosis  before∗ Corresponding author at: Jl. Tanoeh Abe, Darussalam, Banda Aceh 23111, Indonesia. Tel.: +62 081235522287; fax: +62 0651 7551843.
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the  treatment  was  23.05  ±  11.9  while  after  the  treatment  it  was  10.5  ±  5.9.  It  showed  that
there was  a  signiﬁcant  association  between  a  combination  of  anti-tuberculosis  and  PSSW  for
kyphosis degree  improvement  (P  =  0.000).
Conclusions:  A  combination  of  anti-tuberculosis  and  PSSW  for  six  months  provided  signiﬁcant
results if  assessed  from  degree  of  kyphosis,  but  did  not  provide  signiﬁcant  results  if  assessed
from Frankel  classiﬁcation.
© 2016  Universidad  Auto´noma  de  Nuevo  Leo´n.  Published  by  Masson  Doyma  Me´xico  S.A.  This  is
an open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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uberculosis  spondylitis  (TS)  is  one  of  the  oldest  known
uman  diseases.  This  disease  was  ﬁrst  described  in  1779  by
ercival  Pott,  therefore  this  disease  is  also  known  as  Pott’s
isease.1 The  average  number  of  extra-pulmonary  tuber-
ulosis  (TB)  in  the  world  has  remained  stable.  TS  is  most
ommonly  musculoskeletal  TB,  the  prevalence  of  which  is
bout  40--50%  of  all  cases  of  musculoskeletal  TB2 and  an
stimated  1--2%  of  all  cases  of  TB.3 TS  incidence  is  1.17  per
00,000  in  females  and  0.916  per  100,000  in  males.4 Further-
ore,  the  incidence  of  neurological  complications  of  TB  is
bout  10--43%.5
TS  is  the  most  dangerous  musculoskeletal  TB.  It  can  cause
amage  due  to  bone  deformity,  serious  morbidity,  bone  dis-
rders,  and  severe  neurological  deﬁcits.6 The  regions  of  the
pine  that  were  most  often  affected  by  TS  were  35%  lum-
ar,  31%  thoracal,  15%  thoraco-lumbar,  13%  cervical,  and
%  cervico-thoracal,7 but  this  percentage  was  varied  in  sev-
ral  other  publications.  Garg  and  Somvanshi8 revealed  that
he  thoracic  region  of  the  vertebral  column  was  most  fre-
uently  affected.  Godlwana  et  al.4 found  that  the  spinal
egion  affected  was  42%  thoracic,  30%  lumbar,  11%  cervical,
0%  thoraco-lumbar,  5%  lumbosacral,  and  2%  sacral.  Turgut3
ound  that  the  spinal  region  affected  was  55.8%  thoracic,
2.8%  lumbar,  16.9%  thoracolumbar,  and  4.2%  cervical.  Kotil
t  al.9 found  that  the  most  common  region  of  Pott’s  dis-
ase  was  the  thoracolumbar  junction  (41%),  followed  by  the
horacic  (36%),  and  lumbar  (23%)  regions.
Until  now,  the  management  of  TS  is  still  controversial  due
o  the  high  variation  in  clinical  TS.  The  Medical  Research
ouncil  of  the  United  Kingdom  (MRC,  London)  suggested  the
se  of  an  isoniazid  and  rifampicin  regimen  for  six  months
s  standard  therapy  for  TS,  but  it  did  not  include  TS  with
amage  to  three  or  more  areas  of  the  spine.10 Other  stud-
es  revealed  that  the  risk  of  deformity,  instability,  and
rogressive  neurological  deﬁcits  were  related  to  the  num-
er  of  spinal  areas  damaged  and  indicated  that  operative
anagement  should  maintain  spinal  stability.6,11 Therefore,
lthough  the  MRC10 suggested  that  drug  therapy  is  a  standard
reatment  for  TS,  it  is  not  applicable  to  all  cases  of  TS.
One  of  the  operative  procedures  for  TS  is  pedicle
crew  sublaminary  wiring  (PSSW).  PSSW,  besides  correcting
yphosis  degrees,  is  also  expected  to  improve  neurological
eﬁcits.12 A  study  conducted  by  Jutte  and  Van  Loenhout-
ooyackers13 and  Issack  and  Boachie-Adjei14 revealed
t
s
m
1hat  surgical  management  could  improve  the  degree  of
yphosis.
In  this  study,  we  conducted  the  observation  of  kyphosis
mprovement  after  PSSW  combined  with  anti-tuberculosis
rugs,  as  associated  with  neurological  status.
aterial and method
esearch  design
his  was  an  observational  analytical  study.  The  design  of
his  study  is  a  cohort  study  with  a  pretest/posttest  control
esign.
esearch  schedule  and  location
he  study  was  conducted  at  the  Orthopaedic  Department  of
he  Centre  of  Surgery  Installation  and  the  Radiology  Installa-
ion  at  the  Dr.  Zainoel  Abidin  Teaching  Hospital,  from  March
005  to  March  2007.
esearch  population  and  sample
he  samples  in  this  study  were  TS  patients  who  agreed
o  receive  a  combination  of  anti-tuberculosis  therapy  with
SSW  based  on  clinical  indications.  The  sampling  technique
sed  in  this  study  was  judgement  sampling.  The  inclusion
riteria  of  this  study  were  (1)  patient  age  >18  years,  (2)  diag-
osed  clinically,  microbiologically,  and  radiologically  as  TS,
3)  the  lesion’s  regions  were  found  in  the  thoracal,  thoraco-
umbar,  and/or  lumbar  regions.  Exclusion  criteria  of  this
tudy  were  (1)  patients  with  other  spine  disorders  and  (2)
atients  with  severe  systemic  disorders.
esearch  procedures
he  procedure  of  this  study  was  (1)  provision  of  explana-
ions  and  recording  of  baseline  data,  including  personal,
emographic,  and  clinical  information,  consisting  of  neu-
ological  deﬁcits  according  to  the  Frankel  classiﬁcation  and
he  kyphosis  angle.  (2)  Examination  of  radiographs  of  the
pine  using  a  CT  Scan  or  MRI.  (3)  Anti-tuberculosis  treat-
ent  with  isoniazid  at  7.5  mg/kg  BW/day,  rifampicin  at
0  mg/kg  BW/day,  and  ethambutol  at  20  mg/kg  BW/day,
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Table  1  Gender  and  spine  region  of  TS  patients.
Criteria  Amount  (n)  Percentage  (%)
Gender
Male  11  61.1
Female  7  38.9
TS region
Thoracal  10  55.6
Table  2  Frankel  classiﬁcation  before  and  after
intervention.
No.  Frankle
classiﬁcationa
before
intervention
Frankle
classiﬁca-
tion  after
intervention
Signiﬁcance
(P)
1  E  E
0.212
2 E  E
3 E  E
4 D  E
5 D  E
6 D  E
7 D  E
8 D  E
9 D  E
10 D  E
11 D  E
12 D  E
13 D  E
14 D  E
15 D  E
16 D  E
17 C  E
18 C  C
a Frankel’s classiﬁcation19:
Grade A, complete loss of both motor and sensory functions.
Grade B, complete motor loss, some sensations preserved.
E
a
i
i
a
i
(
c
a
i
t
o
a
o
o
D
T
o
o
w
tThoraco-lumbar  5  27.8
Lumbar  3  16.7
divided  into  two  doses  for  six  months.  (4)  PSSW  operative
procedure  with  a  posterior  approach  (resection  of  spinous
process  lamina,  transverse  process,  ribs,  resection  of  pedi-
cles,  middle  column,  posterior  wall,  controlled  closure  of
posterior  defect,  and  cantilever  Pedicle  Screw  Sublami-
nar  Wiring  instrumentation).15 (5)  After  the  wound  healed,
patients  were  re-examined  about  neurological  deﬁcits  and
radiology  to  determine  the  angle  of  kyphosis  after  surgery,
(6)  The  data  obtained  was  processed  using  SPSS  ver  16.0  to
assess  descriptively  and  analytically  to  access  the  associa-
tion  between  variables.
Research  variables
Frankel  classiﬁcation
This  method  of  classiﬁcation  is  used  as  a  system  to  evalu-
ate  and  document  the  neurological  progress  of  an  individual
patient,  a  large  number  of  patients,  or  a  subgroup  of
patients  with  spinal  injuries  following  a  full  neurological
examination.16 Data  was  obtained  by  neurological  examina-
tion,  and  the  ordinal  scale  was  used  to  assess  this  variable.
Kyphosis  angle
The  angle  measured  from  lines  drawn  from  the  superior  bor-
der  of  the  upper  end  vertebra  and  the  inferior  border  of  the
lower  end  vertebra,  with  perpendicular  lines  drawn  from  the
end  vertebra  lines  to  measure  the  intersecting  angle.17 The
data  were  obtained  by  an  X-ray  measurement.  The  interval
scale  was  used  to  assess  this  variable.
Statistical  analysis
Data  was  analyzed  using  univariate  and  bivariate  analysis.
Data  on  neurological  deﬁcits  before  and  after  treatment
was  analyzed  using  the  Spearman  test.  Data  of  kyphosis
angle  before  and  after  treatment  was  analyzed  using  the
regression  correlation  test.  Data  was  considered  signiﬁcant
if  P  <  0.05.18
Results
A  total  of  18  patients  participated  in  this  study.  61.1%  of
them  were  male  and  38.9%  of  them  were  female.  The  aver-
age  age  of  TS  patients  in  this  study  was  27.88  years.  The
spinal  region  affected  was  55.6%  thoracic,  27.8%  thoraco-
lumbar,  and  16.7%  lumbar  (see  Table  1).
Neurological  status  of  patients  before  the  intervention
was  11.1%  Frankle  C,  72.2%  Frankle  D,  and  16.7%  Frankle
a
m
p
fGrade C, motor functions present, but useless.
Grade D, motor function useful, but weak.
Grade E, neurologically intact.
.  Neurological  status  after  intervention  was  5.6%  Frankle  C
nd  94.4%  Frankle  E  (see  Table  2).  An  explanation  regarding
s  a  Frankel  classiﬁcation19 is  described  in  Table  2.
Table  2  shows  neurological  deﬁcits  before  and  after  the
ntervention.  The  Spearman  test  was  performed  to  ﬁnd  an
ssociation  of  neurological  deﬁcits  before  and  after  the
ntervention.  The  Spearman  test  results  obtained  P  =  0.212
P  >  0.05),  and  it  was  concluded  that  there  was  no  statisti-
ally  signiﬁcant  association  between  a  combination  of  PSSW
nd  anti-tuberculosis  therapy  and  improvement  of  neurolog-
cal  deﬁcits  in  patients  with  TS.
The  Regression  correlation  test  was  performed  to  assess
he  degree  of  kyphosis  before  and  after  the  intervention.  It
btained  P  =  0.000  (P  >  0.05),  so  we  concluded  that  there  was
 statistically  signiﬁcant  association  between  a  combination
f  PSSW  and  anti-tuberculosis  therapy  with  improved  degree
f  kyphosis  in  TS  patients  (see  Table  3).
iscussion
uberculosis  spondylitis  (TS)  is  a  secondary  infection  disease
f  the  spine.  TS  is  the  most  common  and  the  most  danger-
us  of  TB  infections.  TS  is  a  common  musculoskeletal  TB
ith  that  makes  up  nearly  half  of  all  cases  of  musculoskele-
al  TB.2 The  incidence  of  TS  has  no  difference  between  male
nd  female.3 This  study  showed  that  TS  was  more  common  in
ales  (61.1%)  than  females  (38.9%),  with  the  average  age  of
atients  at  (27.89  ±  2.48).  These  results  were  not  much  dif-
erent  from  other  studies.  Several  studies  reported  that  the
76  
Table  3  Kyphosis  angle  before  and  after  intervention.
No.  Kyphosis
angle
before
interven-
tion
(◦)
Kyphosis
angle  after
interven-
tion
(◦)
Signiﬁcance
(P)
Correlation
coefﬁcient
1  8  0
0.000 0.970
2 9  4
3 10  3
4 10  4
5 11  5
6 13  7
7 14  9
8 19  9
9 21  11
10  25  11
11  25  13
12  27  13
13  29  13
14  35  14
15  37  16
16  39  19
17  41  19
18  42  20
X ±  SD  23.05  ±  11.9  10.5  ±  5.9
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for  3  weeks  for  treating  thoracic  and  lumbar  spinal  tuber-ncidence  of  TS  was  34.6%  in  females  and  65.4%  in  males,20
9.5%  in  females  and  60.5%  in  males,21 54.2%  in  females  and
5.8%  in  males,22 25%  in  females  and  75%  in  males,23 50%
n  females  and  50%  in  males,3 48%  in  females  and  52%  in
ales,9 66.6%  in  females  and  33.3%  in  males,24 and  1.17  per
00,000  in  the  female  population  and  0.916  per  100,000  in
he  male  population.4
The  generally  affected  spinal  regions  are  often  not
igniﬁcantly  different.  A  review  by  Garg  and  Somvanshi8
evealed  that  the  thoracic  region  of  the  vertebral  col-
mn  was  most  frequently  affected.  A  study  by  Punamiya
t  al.7 showed  that  the  spinal  regions  affected  were  35%
umbar,  31%  thoracic,  15%  thoraco-lumbar,  13%  cervical,
nd  6%  cervico-thoracic.  Godlwana  et  al.4 found  that  the
pinal  regions  affected  were  42%  thoracic,  30%lumbar,
1%  cervical,  10%  thoraco-lumbar,  5%  lumbosacral,  and  2%
acral.  Turgut3 found  that  the  spinal  regions  affected  were
5.8%  thoracic,  22.8%  lumbar,  16.9%  thoracolumbar,  and
.2%  cervical.  Kotil  et  al.9 found  that  the  most  common
egion  of  Pott’s  disease  was  the  thoracolumbar  junction
41%),  followed  by  the  thoracic  (36%),  and  lumbar  (23%)
egions.  Our  results  found  that  the  spinal  regions  affected
ere  thoracic  (55.6%),  thoraco-lumbar  (27.8%),  and  lumbar
16.7%).
This  study  also  reported  kyphosis  angles  and  neurologi-
al  deﬁcits  in  patients  with  TS.  In  this  study,  the  average
ngle  of  kyphosis  in  TS  patients  before  the  intervention  was
3.05  ±  11.9  and  10.5  ±  5.9  after.  Kyphosis  occurs  due  to  the
estruction  of  the  spine.  Kyphosis  can  be  found  in  almost
ll  TS  patients  who  have  spinal  damage  in  the  affected
c
A
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egion.  Kyphosis  occurs  due  to  the  destruction  of  the  cor-
us  vertebrae.  It  is  caused  by  infection  in  the  anterior
egion.  Kyphosis  has  a  greater  tendency  to  occur  in  the  tho-
acic  region  compared  to  other  regions.25 Furthermore,  this
tudy  found  that  Frankel  D  neurologic  deﬁcits  occurred  in
3.3%  of  patients,  and  found  that  94%  of  patients  showed
n  improvement  of  neurological  status  after  the  interven-
ion.  Neurological  deﬁcits  can  be  found  in  almost  all  cases  of
S,  with  manifestations  such  as  paraplegia,  paresis,  reduced
ensibility,  or  cauda  equina  syndrome.  The  manifestations
f  neurological  deﬁcits  depends  on  the  region  of  the  dam-
ge.  TS  manifestations  appear  between  3  and  4  months  after
nfection  of  the  spine.  The  manifestations  appeared  a  lit-
le  longer  in  the  lumbar  region.  This  is  due  to  the  spinal
anal  of  the  lumbar  region  being  wider,  and  thus  more  tol-
rant  to  neurological  disorders,  while  the  spinal  canal  of
he  thoracic  region  is  narrow,  which  results  in  neurological
ymptoms  appearing  faster.13
A  combination  of  anti-tuberculosis  drugs  and  PSSW  results
n  total  management  of  TS.  The  restoration  of  the  patient’s
ondition  is  this  management’s  goal,  so  that  patient  can
eturn  to  social  life,  family,  and  the  work  environment.15
SSW,  or  shortening  procedure,  is  part  of  the  total  treatment
pproach  for  TS.  The  shortening  procedure  is  performed  by
emoving  laminae  and  facet  joints,  precessus  transversus,
djacent  ribs,  and  middle  segments  until  circumferential
ecompression  of  the  duramater  and  cord  is  achieved.  Then,
he  correction  is  performed  by  closing  the  posterior  gap  with
osterior  segmental  instrumentation  (cantilever  pedicle
crew  sublaminar  wiring  instrumentation).26 Management  of
S  is  different  in  each  instance,  but  has  the  same  basic  prin-
iples.  No  study  has  reported  a  combination  of  PSSW  and
nti-tuberculosis  drugs  in  patients  with  TS.  However,  several
imilar  studies  have  reported  results  that  were  not  much  dif-
erent  from  this  study.  Zhang  et  al.27 conducted  a  study  on
urgical  management  for  multilevel  noncontiguous  thoracic
pinal  tuberculosis  by  single-stage  posterior  transforami-
al  thoracic  debridement,  limited  decompression,  interbody
usion,  and  posterior  instrumentation  (modiﬁed  TTIF)  com-
ined  with  anti-tuberculosis  chemotherapy  for  3  months.
ollow-up  was  conducted  at  10  months  after  surgery.  The
esults  showed  improvement  in  patients  with  TS.  The  kypho-
is  angle  decreased  from  19.21  ±  12.63  to  8.07  ±  6.91.  The
eurological  status  of  the  12  patients  with  preoperative  neu-
ological  deﬁcits  were  6  with  grade  D  recovered  to  normal;
 with  grade  B,  both  of  them  to  grade  D;  4  with  grade  C,  2
o  grade  D,  1  to  grade  E,  and  1  still  in  grade  C.  Sahoo  et  al.24
onducted  a study  about  aposterior-only  approach  surgery
or  ﬁxation  and  decompression  of  thoracolumbar  spinal
uberculosis  combined  with  anti-tuberculosis  drugs  and
hemotherapy  for  6  months  for  the  treatment  of  TS.  Follow-
p  was  observed  at  24  months  after  surgery.  The  results
howed  that  kyphosis  improved  from  a  preoperative  value
f  17.7  ±  5.8  degrees  to  9.4  ±  4.6  degrees  postoperatively
nd  neurological  recovery  occurred  in  94.4%  of  patients.
a  et  al.28 conducted  a  study  about  the  outcomes  of  ante-
ior  and  posterior  instrumentation  under  different  surgical
rocedures  combined  with  anti-tuberculosis  chemotherapyulosis  in  adults.  The  sample  was  divided  into  2  groups.
nterior  instrumentation  was  used  in  74  patients  (group  A)
nd  83  patients  (group  B)  were  ﬁxed  posteriorly. Follow-up
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was  observed  at  12  weeks  after  surgery.  The  results  found
that  the  kyphosis  degree  was  corrected  by  a  mean  of
11.5◦ in  group  A  and  12.6◦ in  group  B,  respectively.  Fu
et  al.29 conducted  a  study  about  a  combination  of  intensiﬁed
anti-tuberculosis  treatment,  posterior  transpedicular  screw
system  internal  ﬁxation,  intertransverse  bone  grafting,  and
an  anterior  approach  focus  debridement  for  the  treatment
of  thoracolumbar  tuberculosis.  Follow-up  was  conducted  at
12--23  months  after  surgery.  The  results  showed  that  all
the  patients  achieved  successful  bony  fusion  6--18  months
after  operation,  and  the  Cobb  angle  was  7--21  degrees
(average  15.2  degrees)  12  months  after  operation,  without
aggravation.  The  Frankel  grading  system  was  used  to  assess
postoperative  neurological  function.  1  patient  in  grade  B
before  the  operation  was  improved  to  grade  C  after  the
operation,  1  patient  in  grade  B  was  improved  to  grade  D,
1  patient  in  grade  C  was  improved  to  grade  D,  4  patients  in
grade  B were  improved  to  grade  E,  and  7  patients  in  grade  D
were  improved  to  grade  E.  Xu  et  al.30 conducted  a  study  on
the  effects  of  one  stage  surgical  treatment  of  thoracolum-
bar  spinal  tuberculosis  by  anterior  radical  debridement  with
bone  graft  fusion  and  posterior  pedicle  screw-rod  system
ﬁxation  combined  with  anti-tuberculosis  chemotherapy  for
9  months.  The  patients  were  all  complicated,  with  kypho-
sis  deformity  and  an  average  Cobb  angle  of  (28.0  +/−  9.7)
degrees  (before  surgery).  According  to  the  Frankel  neuro-
logical  function  grade  system,  there  were  3  cases  in  grade
B,  5  in  grade  C,  1  in  grade  D,  and  12  in  grade  E  (before
surgery).  Follow  up  was  conducted  2.5  years  after  surgery.
The  results  showed  that  the  kyphosis  deformity  was  cor-
rected  by  17.2  degrees  in  the  thoracolumbar  region,  on
average.  According  to  the  Frankel  neurological  functional
grade  system,  1  case  was  in  grade  C,  3  in  grade  D,  and  17  in
grade  E  (after  surgery).  Yang  et  al.31 conducted  a  study  on
the  effect  of  one-stage  anterior  debridement  of  infection
in  function  reconstruction  of  the  anterior  and  middle  col-
umn  combined  with  anti-tuberculosis  chemotherapy  for  9
months  for  the  treatment  of  thoracolumbar  spinal  tubercu-
losis.  In  14  cases  with  spinal  cord  injury  (before  surgery),
there  were  5  cases  of  grade  C  and  9  cases  of  grade  D,
according  to  the  Frankel  classiﬁcation.  The  kyphotic  Cobb
angle  was  20--65  degrees  (41  degrees  on  average).  Follow-
up  was  conducted  12  months  after  surgery.  The  results
showed  that  at  12  months  after  operation,  the  pain  disap-
peared,  and  there  were  7  cases  of  grade  D  and  7  cases  of
grade  E,  according  to  the  Frankel  classiﬁcation.  The  kyphotic
Cobb  angle  was  0--33  degrees  (24  degrees  on  average).  This
study  assessed  radical  surgery  and  posterior  implant  place-
ment  combined  with  anti-tuberculosis  chemotherapy  for  six
months  for  the  treatment  of  TS.  The  results  showed  that  it
was  effective  for  patients  with  TS  to  correct  spinal  kypho-
sis.
Conclusion
PSSW,  combined  with  anti-tuberculosis  chemotherapy  for
six  months,  was  effective  for  patients  with  TS  to  correct
spinal  kyphosis,  but  it  did  not  show  a  statistically  signiﬁ-
cant  difference  to  improve  the  neurological  deﬁcits  although
approximately  94%  of  the  patients  showed  an  improvement
in  neurological  status.
1
1uberculosis  in  adults  77
onﬂicts of interest
he  authors  have  no  conﬂicts  of  interest  to  declare.
unding
o  ﬁnancial  support  was  provided.
cknowledgements
hanks  to  the  Director  and  staff  of  DGHIE-IU  Jakarta  and  HEI-
U  University  of  Syiah  Kuala.  Thanks  to  Director  and  staff  of
eneral  Hospital  Dr.  Zainoel  Abidin,  Banda  Aceh.
eferences
1. Pott P. Remarques sur cette espèce de paralysie des extremités
inferueures, que l’on trouvefouvent accompagnee de la cour-
bure de l’epine du dos, qui eft fuppofee en etre la caufe. Paris:
A bruxelles; 1779.
2. Moorthy S, Prabhu NK. Spectrum of MR imaging ﬁndings in spinal
tuberculosis. AJR Am J Roentgenol. 2002;179:979--83.
3. Turgut M. Spinal tuberculosis (Pott’s disease): its clinical pre-
sentation, surgical management, and outcome. A survey study
on 694 patients. J Neurosurg Rev. 2001;24:8--13.
4. Godlwana L, Gounden P, Ngubo P, Nsibande T, Nyawo K, Puckree
T. Incidence and proﬁle of spinal tuberculosis in patients at the
only public hospital admitting such patients in KwaZulu-Natal.
Spinal Cord. 2008;46:372--4.
5. Sai Kiran NA, Vaishya S, Kale SS, Sharma BS, Mahapatra AK.
Surgical results in patients with tuberculosis of the spine and
severe lower-extremity motor deﬁcits: a retrospective study of
48 patients. J Neurosurg Spine. 2007;6:320--6.
6. Rasouli MR, Mirkoohi M, Vaccaro AR, Yarandi KK, Rahimi-
Movaghar V. Spinal tuberculosis: diagnosis and management.
Asian Spine J. 2012;6:294--308.
7. Punamiya V, Bikmalla S, Singh K, Dedicoat M, Koh G, Kunst H.
Spinaltuberculosis: epidemiology and management outcomes in
a tertiary care hospital inUnited Kingdom. Am J Respir Crit Care
Med. 2013;187:A1661.
8. Garg RK, Somvanshi DS. Spinal tuberculosis: a review. J Spinal
Cord Med. 2011;34:440--54.
9. Kotil K, Alan MS, Bilge T. Medical management of Pott disease
in the thoracic and lumbar spine: a prospective clinical study. J
Neurosurg Spine. 2007;6:222--8.
0. MRC working party on tuberculosis of the spine. Five years
assessment of controlled trials of short course chemotherapy
regiment of 6, 9 or 18 months duration for spinal tuberculo-
sis in patient ambulatory from he start or undergoing radical
surgery. Int Orthop. 1999;23:73--81.
1. Pertuiset E, Beaudreuil J, Lioté F, et al. Spinal tuberculosis in
adults. A study of 103 cases in a developed country, 1980--1994.
Medicine (Baltimore). 1999;78:309--20.
2. Heary RF, Albert TJ. Spinal deformities: the essentials. New
York: Thieme Medical Publisher Inc; 2011.
3. Jutte PC, Van Loenhout-Rooyackers JH. Routine surgeryin addi-
tion to chemotherapy for treating spinal tuberculosis. Cochrane
Database Syst Rev. 2006;25:CD004532.
4. Issack PS, Boachie-Adjei O. Surgical correction of kyphotic
deformity in spinal tuberculosis. Int Ortho. 2012;36:353--7.5. Sapardan S. Total treatment spondylitis tuberculosa. J Ind Spine
Soc. 2007;8:10--20.
6. Cassar-Pullicino, Imhof H. Spinal trauma -- an imaging approach.
New York: Georg Thieme Verlag; 2006.
71
1
1
2
2
2
2
2
2
2
2
2
2
38  
7. Keim HA, Denton JR, Dick HM, McMurtry JG, Roye DP Jr. The
adolescent spinem. 2nd ed. New York: Springer-Verlag; 1982.
8. Riegelman RK, Rinke ML. Studying a study and testing a test:
reading evidence-based health research. 6th ed. Philadelphia:
Lippincott Williams & Wilkins; 2013.
9. Ramani PS, Shoda M, Zileli M, Dohrmann GJ, Black P, Brotchi J.
WFNS spine committe: surgical managemenet of cervical disc
herniation. New Delhi: Jaypee Brothers Medical Publisher (P)
Ltd; 2012.
0. Agrawal V, Patgaonkar PR, Nagariya SP. Tuberculosis of spine. J
Craniovertebr Junction Spine. 2010;1:74--85.
1. Weng CY, Chi CY, Shih PJ, et al. Spinal tuberculosis in non-HIV-
infected patients: 10 year experience of a medical center in
central Taiwan. J Microbiol Immunol Infect. 2010;43:464--9.
2. Desai SS. Early diagnosis of spinal tuberculosis by MRI. J Bone
Joint Surg Br. 1994;76:863--9.
3. Motsitsi N, Chipeta M. Prognosis of spinal tuberculosis. Int J
Ortho Surg. 2006;4:8443.
4. Sahoo M, Mahapatra SK, Sethi GC, Dash SK. Posterior-only
approach surgery for ﬁxation and decompression of thoracolum-
bar spinal tuberculosis: a retrospective study. J Spinal Disord
Tech. 2012;25:E217--23.
5. Ridley N, Shaikh MI, Remedios D, Mitchell R. Radiology of skele-
tal tuberculosis. Orthopaedic. 1998;21:1213--20.
3A.  Azharuddin,  J.K.  Fajar
6. Sapardan S, Ismail I. Shortening procedure: a choice for
tuberculous kyphosis correction. Med J Indones. 2004;13:
47--52.
7. Zhang H, Lin M, Shen K, et al. Surgical management for
multilevel noncontiguous thoracic spinal tuberculosis by single-
stage posterior transforaminal thoracic debridement, limited
decompression, interbody fusion, and posterior instrumentation
(modiﬁed TTIF). Arc Orthotrauma Surg. 2012;132:751--7.
8. Ma YZ, Cui X, Li HW, Chen X, Cai XJ, Bai YB. Outcomes of anterior
and posterior instrumentation under different surgical proce-
dures for treating thoracic and lumbar spinal tuberculosis in
adults. J Int Ortho. 2012;36:299--305.
9. Fu Y, Huo H, Xiao Y, Yang X, Xing W, Zhao Y. Combination of
intensiﬁed anti-tuberculosis with operation for treatment of
thoracolumbar tuberculosis. Zhongguo Xiu Fu Chong Jian Wai
Ke Za Zhi. 2009;23:1427--30.
0. Xu YG, Yang YD, Liu SL. Effect of surgical treatment for tho-
racolumbar spinal tuberculosis by anterior radical debridement
with bone graft fusion and posterior pedicle screw-rods system
ﬁxation. Zhongguo Gu Shang. 2009;22:938--40.1. Yang X, Huo H, Xiao Y, et al. Function reconstruction of anterior
and middle column in thoracolumbar spinal tuberculosis by one-
stage anterior radical debridement. Zhongguo Xiu Fu Chong Jian
Wai Ke Za Zhi. 2010;24:37--40.
